the deposit (see Fig.1 ). Note that the entrance to the cave is actually below that indicated by Colliver, and that the area he indicated is only shadow produced by a small overhang.
"Cave has three entrances to high bifurcating joint controlled passage 80 m long, 18 m deep. Main chamber has large aven. Two entrances are joint enlargements in cliff face 15 m above river level, third entrance is enlarged solution tube 30 m deep x 1.5 m diameter." (Davey & White, 1986) .
See Figure 2 for a plan view and position of excavation within the cave.
The excavation was started by F.S. Colliver on April 20 and 21, 1935 (Easter weekend), and completed over three subsequent trips (Colliver, 1938) . The material was collected by bringing " ... handfuls of the flour [sediment within the cave] at a time and spread it on the surface within a daylight area, and picked out any small bones, jaws or individual teeth that appeared. The bigger bones were felt within the flour and gently eased out" (Colliver, personal communication) .
The cave occurs on the Follett C\Jastal Plain (Land Conservation Council, 1981) of south-western Victoria. This region is characterised by a dissected coastal plain with a variation in elevation between o to 60 m. Subparallel consolidated limestone ridges trend north-west to west-north-west, with inter-dune corridors between 2 to 11 km wide. These are thought to mark former Pleistocene shorelines. Sandsheets of orange siliceous sand are widespread.
The local climate consists of rainfall with a winter maximum of 112 mm and a summer minimum of 28 mm (average rainfall) and temperature ranges from 3.6 to 13.7°C (range of mean monthly temperatures) in June to 10.8 to 25.2°C in January, based upon the rainfall and temperature curves of the nearest weather station in Rennick, Victoria (approximately 19.5 (Land Conservation Council, 1981) . For a history of vegetation changes in the area refer to Baird (1985) .
Material and Methods
The material reported on herein was gleaned from several drawers of material in the Museum of Victoria, Department of Vertebrate Fossils, labelled as collected by F.S. Colliver from Amphitheatre Cave, Glenelg River region (see Introduction). To the best of my knowledge all of the avian material available has been studied, though for some taxa, only higher taxonomic level determinations are presented. Modem comparative material used in the identifications was provided by the Department of Ornithology, Museum of Victoria and Department of Ornithology, South Australian Museum.
All of the fossil material discussed will be deposited in the Museum of Victoria, Department of Vertebrate Fossils. Museum of Victoria catalogue numbers can be found in the Materials section of each species account. A prefix 'P' should accompany each number but has been omitted for conservation of space.
The Scientific names used in each account follow Condon (1975) and Schodde (1975) . Taxa previously unknown from sub-fossil and fossil deposits are noted (unpublished records in the faunal lists of Rich & van Tets (1982) are not considered formally confirmed Fig.I . Photographs of the entrance to Amphitheatre Cave, including the original from Colliver (19J8-) and a more recent one taken by the author. Note that in the original photo the arrow only points to a small overhang, in the new photo both the south and the north entrances can be discerned. The south entrance is 15 m above the water level.
records as no full diagnoses are provided). Minimum numbers of individuals were determined by the standard method of counting the most abundant element from a particular side.
Geographical ranges for each species are here assumed to be the same as the current range, unless otherwise noted. The current range of each species is assumed to include the area surrounding the amphitheatre section of the Glenelg River, unless mentioned otherwise.
Anatomical terminology follows Baumel et al. (1979) . All measurements in the text are in millimetres. Standard measurements in the text are indicated in brackets and follow the guidelines in von den Driesch (1976) unless stated otherwise. All measurements were taken with vernier callipers accurate to 0.05 mm and were rounded to the nearest 0.1 mm.
Species determination is based upon mensural criteria in every species account except where otherwise stated. Botanical nomenclature follows the guidelines of Specht (1981) .
All tables referred to throughout the paper are included in Appendix I. Abbreviations used in the text, figures and appendices are listed in Appendix 11.
Material identified as juvenile is based upon the criteria of having a " ... pitted appearance of the surface of the bone and incomplete ossification of the articular o Baird: Fossil avian assemblage 23 facets ... " (Campbell, 1979: 17) . Morphological characters for determinations higher than species level are included in Appendix Ill, unless only one element is considered, in which case they are included in each species account. Characteristics include those separating the species from closest relatives and other families which may have similar appearance to the elements in question. This is not supposed to be an exhaustive account of characters separating the species, families and orders in question but only a guide to the characters used to identify the elements in question from all other Australian taxa with similar appearance. All bird species currently recorded from the Australian continent and Tasmania were included in the comparisons unless noted otherwise (in the Characters section of the species accounts).
Unless otherwise stated, actualism or methodological uniformitarianism is assumed to be valid (see Simpson, 1970 and Gould, 1965 . This implies that if a species is restricted to a particular set of environmental parameters currently, the species was also restricted to those parameters in the past. Although there are several examples of modern species, now restricted to specific habitats, that are found in deposits whose faunal composition suggests that those species inhabited a wider range of habitats in the past than is presently displayed, I have not presumed wider ecological tolerances for species unless the fauna, as a whole, or palaeobotanical information suggests otherwise. Information provided in the environmental reconstructions is based on species habitat preferences from modem analogues (see Baird, 1989 Characters. Eudyptula minor is the smallest extant penguin in the world, and the fossil material conforms to the range of variation exhibited by this species.
Remarks. The condition of the material referred to this species differs from that of most of the material from this cave in that it is bleached white with sand grains adhering to their surfaces. Elements with similar preservation are those referred to Pachyptila sp., Phalacrocorax sp. and Larus novaehollandiae (see Taphonomy section for more details). This species is largely pelagic, but is known to have colonies along most of the southern coastline of Australia (Serventy et al., 1971) and beach washed specimens are frequent in the south-east of South Australia (Parker & Reid, 1983 Characters. The two characters on the ulna considered diagnostic for the family Procellariidae, include: Ulna (whole), 1. shaft markedly straight and angular, 2. cot. ventralis and cot. dorsalis proximally facing.
The element is referred to the genus Pachyptila based on its diminutive size.
Due to the amount of mensural overlap, the extant species of Paehyptila cannot be separated by mensural criteria of the ulna; therefore, the determination is Paehyptila sp. (see 01son, 1985 for a discussion and figure of Paehyptila ulnae).
Remarks. See Remarks section for Eudyptula minor.
Pelecaniformes Phalacrocoracidae
Phalacrocorax sp. Characters. The suite of characters on the synsacrum considered diagnostic for the family Phalacrocoracidae, include: Synsacrum, 1. eta ventralis markedly expanded ventrally, 2. long and gracile throughout, 3. no opening for proximodorsal canal, distally, 4. tubercles present just dorsal to the antitroehanter.
The Australian species of Phalaeroeorax can be separated into three size groups. The fossil material agrees in size with the medium-size group, which includes both P. fuseeseens and P. varius. Due to extensive mensural overlap within this a group speciesdetermination cannot be finalised.
Remarks. For colouration and other surficial characters see that under Eudyptula minor. Habitats include marine, coastal, subcoastal lakes, and inland waters (Parker & Reid, 1983 Fig.3 ).
Remarks. According to Blakers et al. (1985) Accipiter fasciatus " .. .lives wherever there are groves of trees but is most abundant in forest and woodland". Characters. The larger species of C oturnix cannot be separated by size or morphology (see Baird, 1986) .
Remarks. Of the two species considered to be biogeographically likely for this material, C. australis and C. pectoralis are both irruptive. They disperse when Greatest Length (G.L.) Fig.3 . Plot of tarsometatarsi measurements of modem comparative specimens from the three species of Accipiter occurring in Australia, as compared with the fossil specimen from Amphitheatre Cave (167068), demonstrating the affinity of the specimen with A. Jasciatus.
food becomes scarce, and C. pectoralis will invade inland areas after substantial rains Frith & Waterman, 1977) ; therefore, the range of habitats covered by these species is large and includes EOFF, EWF, HF, MOSF and ATSF. (Blakers et al., 1984) . In the south-east of South Australia, this species occurs in inland HF and EWF (Bourne, 1982; Parker & Reid, 1983 Characters. Rallus philippensis is the largest of the small rallids in Australia and the fossil specimens fall within the range of variation exhibited by this species (see Baird, 1986) .
Remarks. All of the elements probably came from a single individual, as there are no duplicates of elements and measurements for each pair of postcranial elements are identical.
The habitat requirements of R. philippensis include wet tussock grassland (Parker & Reid, 1984) , " ... rank vegetation in swamps and along creeks or in paperbark woodlands ... " (Blakers et al., 1984) , mangroves and wet sclerophyll forest [ETOFF] (Morris et al., 1984) .
Gallinula mortierii
Material. See Appendix IV.
Characters. Postcranial elements of G. mortierii are larger and more robust than those of all other species of rail in Australia (see Olson, 1975; Baird, 1984) .
Remarks. The Tasmanian Native-hen, currently restricted to the island of Tasmania, is a secondary grazer and most frequently encountered in areas near permanent or temporary water, including arable land and cultivated pastures. It is dependent on short lush pasture for feeding and permanent water for breeding (Ridpath, 1972) .
The mid-Holocene radiocarbon date on the Gallinula mortierii element from Amphitheatre Cave prompted a review of the hypotheses for its extinction from the mainland of Australia (Baird, 1991b) in which Baird argued that it is possible that both the dingo (Canis familiaris dingoensis) and the environment may have been important to this extinction.
Because of the abundance of G. mortierii in this deposit measurements for most of the postcranial elements have been provided in Appendix V to facilitate comparison with material from other fossil deposits.
Charadriiformes Laridae

Larus novaehollandiae
Material. incom. right hum. (178690).
Characters. The suite of characters diagnostic for the family Laridae include: Humerus, (distal end), 1. long proc. supracondylaris dorsalis, not incurved, 2. deep fossa M. brachialis.
The suite of characters considered diagnostic for the genus Larus include: Humerus, (proximal end), 1. caput humeri low, 2. second fossa pneumotricipitalis relatively shallow, 3. cta pectoralis proximally located; (distal end), 1. proc. supracondylaris dorsalis distally located.
Larus novaehollandiae is the smallest species of Larus in Australia and the fossil material agrees with comparative modem specimens of that species.
Remarks. For condition of preservation see that under Eudyptula minor.
Larus novaehollandiae is found throughout Australia, and seems only to require the presence of open water, be it fresh, brackish or salt (Blakers et al., 1984) .
Columbiformes Columbidae
Phaps chalcoptera
Material. ineom. right eed. (167240) Of the three members of this genus P. chalcoptera is the largest, and the specimen falls within the range of variation demonstrated by that species (see Table 2 ).
Remarks. Phaps chalcoptera is the most wideranging species of large columbiform in Australia. This species can be found " .. .in all, except the most dense and wet wooded habitats" (Frith, 1982) . Although it currently frequents coastal heathlands, Frith (1982) considered that this is largely the result of the clearing of eucalypt forests, whereas the heaths are usually left untouched. This, according to Frith, causes the members of this species to expand into what might be considered sub-optimal habitat.
Phaps elegans
Material. ineom. left eed. (167207).
Baird: Fossil avian assemblage 27
Characters. See that under Phaps chalcoptera for the suites of characters considered diagnostic for the family Columbidae and the genus Phaps.
Of the three members of this genus P. elegans is the smallest, and the fossil specimen falls within the range of variation demonstrated by that species (see Table 2 ).
Remarks. "Throughout its [Phaps elegans] range, it maintains this preference for heathland and other vegetation with a heath-like structure" (Frith, 1982) . This is particularly true around swamps and in coastal and sub-coastal country. Although this species is not exclusively dependant upon heaths, where it is sympatric with P. chalcoptera, it seems to have a strong preference for this type of habitat.
Species previously unrecorded in the fossil record.
Psittaciformes Loriidae
Glossopsitta concinna
Material. ineom. right ulna (167224), ineom. left erne. (178601).
Characters.
Both generic and specific determination of based on mensural criteria. Postcranial elements of the three species of Glossopsitta are smaller than any of the member in the genus Trichoglossus. Of the three species in the genus Glossopsitta, G. concinna is the largest and the elements referred to this species fall within the range of variation for this species.
Remarks. Glossopsitta concinna inhabits most types of forested or wooded country (Morris et ai., 1981; Blakers et al., 1984) and will frequent any area where " ... there are flowering or fruit bearing trees or shrubs ... " (Forshaw, 1969) .
Cacatuidae
Cacatua tenuirostris
Material. ineom. right hum. (178657).
Characters. The element conforms to all those morphological characters for C. tenuirostris defined in Baird (1985) Baird, 1985) .
Remarks. Emison & Beardsell (1985) Characters. These elements are of typical cacatuid form and are closest to those of Cacatua roseicapiUa (see Baird, 1985) .
Platycercidae
Platycercus elegans
Material. incom. rost. (1783) Characters. Platycercus elegans is the largest member of this genus in Victoria (Baird, 1985) and the fossil material agrees in mensural criteria to those of this species.
Remarks. Platycercus elegans " .. .is a bird of humid and semi-humid forests [ETOFF & EOFF] , from sealevel to the highest mountains ... " but " ... post breeding flocks of immatures regularly come into open woodland [EWF] , heathlands [HF] and partly cleared farmlands" (Forshaw, 1969) . Currently recorded from EOFF and EWF in the south-east of South Australia (Parker & Reid, 1983) .
Neophema sp.
Material. incom. right ulna (167220), 1 incom. right fern. (178752).
Characters. These specimens could not be identified to species level since, for those elements, there is considerable overlap in size among the six species in the genus. Characters. It is not considered possible to separate the various genera of Hirundinidae currently inhabiting continental Australia (see Baird, 1985) .
Remarks. Presence of juvenile material suggests this species was nesting in the cave; therefore, it is regarded as autochthonous in origin.
Orthonychidae
Cinclosoma punctatum
Material. dist. end cran. (178370) Characters. The postcranial elements of C. punctatum are larger than those of any other species in the genus Cinclosoma. All the abovementioned elements agreed in mensural criteria with comparable elements in a modem series of C. punctatum (see Baird, 1986 ).
Remarks. Most of the elements are completely ossified, except the proximal end of the tarsometatarsus (178457). I assume that they all came from the same individual and that, among the elements represented, the proximal end of the tarsometatarsus is the last to become fully ossified (based upon gross times of post cranial bone ossification; see Latimer, 1927; Fujioka, 1955) .
Cinclosoma punctatum occurs in most types of dry sclerophyll forest (EOFF: Frith, 1969; Morris et al., 1981) , and both Loyn (1985c) and Smith (1984) regard this species as occurring most frequently on dry ridges. Loyn (1980) Table  3 ). At present there are no modem comparative specimens of D. brachypterus and only one juvenile skeletal specimen of D. longirostris. The fossil material and the modem material fall into three distinct mensural groups (see Table 3 ); therefore, I am confident in the speciesdetermination of this material as D. brachypterus (see Appendix VI and FigA).
Remarks. Dasyornis brachypterus is largely restricted to HF, especially that associated with watercourses, and rank vegetation, either bordering sub-coastal watercourses or along the coast (Morris et al., 1981; Blakers et aI., 1984) . McNamara (1946) in discussing the habitat preferences of D. brachypterus stated: " .. .it has been recorded from areas right on the seacoast and also from the tops of coastal ranges up to more than 2,000 feet above sealevel, there being a wide range in climatic conditions, though a high rainfall is common to both areas as is necessary to promote the growth of vegetation of the type they inhabit".
Species previously unrecorded in the fossil record. This is the only record for fossil D. brachypterus west of Buchan, Victoria, a range extension of approximately 780 km (see Fig.5 ; Baird, 1986) .
Dasyornis broadbenti
Material. See Appendix IV. Table 3 and Appendix VI).
Remarks. Dasyornis broadbenti is largely restricted to the coastal and subcoastal HF of the western coast of Victoria, but does occur in dense vegetation bordering streams in the Otway Ranges (see Fig.5 ; Blakers et al., 1984 Remarks. Anthocharea chrysoptera " .. .lives in eucalypt forest, heath and gardens mostly at low altitude in coastal and sub-coastal districts ... " (Blakers et aI., 1985) .
Paradiaseidae
Ptilonorhynchus violaceus
Material. left mand. art. (178378) Characters. The fossil material conforms in all respects to those of modern comparative samples of the monotypic genus P. violaceus.
Remarks.
Ptilonorhynchus violaceus ranges throughout a number of different habitats including EOFF, ETOFF and CFF, but its distribution seems to be centred on moist habitats including CFF and ETOFF (Morris et al., 1981; Blakers et al., 1984) . The wide range of habitats comes from dispersal from summer breeding grounds during winter, for as Frith (1969) points out, " .. .locally it is abundant in the wet sclerophyll forests and moist gullies in the ranges and winter in the surrounding open country ... ".
Family previously unrecorded in the fossil record. This material constitutes a range extension of approximately 240 km west (Blakers et al., 1984 Characters. Species-determination not considered possible (see Baird, 1985 
Results and Discussion
The fossil avian assemblage from Amphitheatre Cave is composed of at least 27 species (MNI = 81), of which three species dominate the assemblage with 63% of the total MNl's (i.e., Gallinula mortierii, Dasyornis brachypterus and D. broadbenti; see Table 4 ). Out of these 27 species at least four are of questionable origin (see the Taphonomy section, below, for details).
Range extensions are noted for three species (i.e., Gallinula mortierii, Dasyornis brachypterus and Ptilonorhynchus violaceus), each of which is an indicator of a wetter climate than currently occurs in the area today (Fig.S) .
Although previous dating of the deposit, based on faunal analysis, suggested a latest date of 12,000 y.B.P. by the presence of G. mortierii (Baird, 1984) . A radiocarbon date of 4,670 ± 90 y.B.P. (NZA 700) has been obtained on a tibiotarsus identified as Gallinula mortierii. The date was made on the organic fraction of the bone (d13C: -23.42 per mille). Therefore G. mortierii is no longer considered reliable as an indicator of pre-Holocene deposits.
Taphonomy
Based on the condition of the elements, the avian assemblage from Amphitheatre Cave can be divided into two fractions. The first comprises bleached white elements with grains adhering to their surfaces and lack any carnivore damage. The second comprises elements whose coloration varies but is usually chamois (Munsell Notation, 1.7 Y 8.0/6.0; Smithe, 1975) , whose surfaces are powdered with very minute gypsum crystals in the topographic depressions (J. Bodard, personal communication) and in many cases have very characteristic surficial weathering patterns. The taxa included in the first fraction are either pelagic or aquatic (i.e., Eudyptula minor, Pachyptila sp., Phalacrocorax sp., Larus novaehollandiae), and those in the second are largely terrestrial. I suggest that the material from the first fraction should not be included in a discussion of the taphonomic history of the cave assemblage, proper, for it is possible that it comprises beach washed specimens picked up either on the shore line below the entrance of the cave by people who presumed them to have come from the cave itself, or at some undesignated point and included in the cave material by accident. The Glenelg River is tidal, at least to the Amphitheatre section, which would facilitate the transport of the pelagic species. The colouration, presence of sand grains, and habits of those members of this fraction would be compatible with such a scenario.
The material collected from the cave proper is characterised by the following: (i) it is composed of a wide variety (of which three predominate, numerically) of species, (ii) the range of body sizes for the species involved is great, with no centre of abundance at towards any end of the scale (see Fig.7 ), (iii) most (86%) of the individuals are terrestrial (see Fig.8 ), and (iv) elements are largely intact, with few acute or obtuse fractures (some right angle breaks are present). The hirundinid material was ignored in this analysis, as it is considered to be autochthonouslhabitual cave-dweller in origin (see Baird, 1991a) . The abovementioned characters would be compatible with an autochthonous/pitfall/death trap origin for the bulk of the Amphitheatre Cave assemblage (Table 5 ; Baird, 1991a) . Abundances of post-cranial elements are of no use in this case because the method of collection (i.e., through sieving with one's hands; Colliver, 1938) was biased towards long elements and against the short elements (see Fig.9 ). Several species (e.g., Cacatua tenuirostris, C. roseicapilla, etc.) are of unknown taphonomic origin and may have been brought to the deposit from some distance by mammalian accumulators of bone, like the Tasmanian Devil [Sarcophilus harrisii] or Marsupial Wolf [Thylacinus cynocephalus], both of which occur in the deposit (Colliver, 1938) .
Palaeoenvironmental Interpretation
Assuming that the assemblage from within the cave is contemporaneous, then it would be compatible with a reconstruction of the vegetation at the time of deposition that would have included; wetlands with some areas of short cropped grass, bordered by wet heathland, that subsequently gave way to EOFF away from the water source and ETOFF in the gullies (see Table 6 ). All of the vegetative f01lllations would have been within the immediate area of the cave entrance at the time of deposition, because of the nature of the avian assemblage (i.e., autochthonous/pitfall; see Baird, 1991a P. elegans (G-2) 30.8 1 Table 3 . Greatest length of humeri [GL] for the three species of Dasyornis. Including samples from Mabel Cave (EB-l), Clogg's Cave (EB-2), Amphitheatre Cave (G-2), Skull Cave (AU-8), and Devil's Lair (WI-6IE: see Rich & Baird, 1986 ) (unpublished data from Baird, 1986) . M = modem comparative material. 
APPENDIX III
Suites of characters considered diagnostic for those taxa included in this study. Only those elements for which representatives occur in the cave deposit are included. The sequence of elements is standardised for ease of reference and includes the following: rostrum, cranium, mandible, humerus, ulna, carpometacarpus, coracoid, scapula, furcula, sternum, pelvis, synsacrum, femur, tibiotarsus and tarsometatarsus. For each of the long bones separate sections are provided for the proximal end, shaft and distal end (except for the coracoid which is divided into humeral end, shaft and sternal end) and each character is numbered. Not included in the analysis were the vertebrae, costal elements and phalanges.
SPHENISCIFORMES
Spheniscidae
The suites of characters considered diagnostic for the family Spheniscidae include: Synsacrum, (overall), 
